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(57) ABSTRACT

A series of instruments (30, 80, 120, 210, 510, 550) are
provided for direct-anterior and oblique-anterior disc space
and end plate preparation. The instruments (30, 80,120, 210,
510, 550) provide precise guidance for channel formation in
the vertebral endplates by guiding rotating and bladed
cutting instruments (122, 250, 580). Instrumentation (550)
for oblique-anterior disc space preparation includes com-
pound angulation to account for the angle of approach to the
spine and the angulation between adjacent vertebrae. Meth-
ods and techniques for use of the instruments (30, 80, 120,
210, 510, 550) are also described.
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INSTRUMENTS AND TECHNIQUES FOR DISC
SPACE PREPARATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is a divisional of U.S.
patent application Ser. No. 10/219,040 filed on Aug. 14,
2002, which is a continuation of PCT Patent Application
Serial No. PCT/US01/05500, filed Feb. 22, 2001 entitled
“Instruments and Techniques for Disc Space Preparation”
which was published in English under Article 21(2) and
which claims the benefit of U.S. Provisional Patent Appli-
cation Ser. No. 60/184,107 filed Feb. 22, 2000 entitled
“Instruments and Techniques for Disc Space Preparation”,
all of which are hereby incorporated by reference in their
entirety.

BACKGROUND OF THE INVENTION

[0002] The present invention relates generally to instru-
ments and techniques for preparing a site between two
adjacent bony segments to receive an implant therebetween.
More specifically, the present invention provides instru-
ments for vertebral end plate preparation to receive inter-
body fusion devices or artificial disc implants. The instru-
ments and techniques of the present invention have
particular application, but are not limited to, direct anterior
or oblique-anterior approaches to the spine.

[0003] While implants of various types have been utilized
throughout the body for various orthopedic bone applica-
tions, the present invention has particular application to the
field of preparing an intervertebral disc space to receive an
interbody fusion device to create bony fusion or a spacer
providing artificial disc functions. Such procedures may be
necessary where the natural disc has degenerated or slipped
resulting in pain and discomfort to a patient. The deterio-
ration or movement of the disc often results in the two
adjacent vertebral bodies coming closer together. A common
treatment is to surgically restore the proper disc space height
to thereby alleviate the neurologic impact of the collapsed
disc space. Typically, the damaged disc is removed and an
alternative substance is inserted to maintain the proper
height. While artificial discs have been developed and will
likely continue to be developed that may be placed in the
effected disc space, present procedures often utilize a load
bearing structure, either man-made or natural, to maintain
the disc height and promote bony fusion between the adja-
cent vertebrae. Such techniques for achieving interbody
fusion between adjacent vertebral bodies is well-known in
the art, it will not be described further.

[0004] U.S. Pat. No. 5,772,661 to Michelson discloses
methods and instrumentation for surgical correction of
human thoracic and lumbar spinal disease from an anterior,
lateral aspect of the spine. This patent discloses methods,
techniques, and instruments for lateral placement of spinal
implants. While the application does recognize that an
approach from a lateral aspect of the spine in an area of
lordosis may result in angulation between the end plates
adjacent vertebra, this invention teaches only restoration of
the proper angle between the vertebra. Subsequent prepara-
tion of the opening to receive an implant, however, is created
by over cutting into the end plates of the adjacent vertebra
disposed closest and potentially under preparing the end
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plates disposed farther apart. Thus, there is a need for end
plate preparation which not only maintains lordotic angula-
tion of adjacent vertebra, but also provides for substantial
uniform preparation of the vertebral end plates to receive an
implant.

[0005] International publication WO 98/04202 published
Feb. 5, 1998 discloses milling instrumentation and methods
for preparing a space between adjacent vertebral bodies.
This publication discloses utilization of a milling device to
control the depth of penetration and field of cut of cutting
instruments adapted to prepare vertebral end plates to
receive an implant. However, as with earlier approaches to
end plate preparation, this publication fails to teach instru-
ments utilized to provide precise control over cutting depth,
height, and angulation. Such drawbacks are particularly
acute when it is considered that an oblique approach to the
anterior spine may be necessary where patient anatomy does
not permit easy direct anterior access to the spine.

[0006] Thus, there remains a need for improved instru-
mentation and techniques for disc space preparation. The
present application is directed to those needs.

SUMMARY OF THE INVENTION

[0007] The present invention provides a variety of instru-
ments for precision guided disc space preparation. While
various approaches to the spine may make use of the
instruments according to the present invention, the instru-
ments are preferably adapted to a direct-anterior or oblique-
anterior approaches to the spine. Additionally, the present
invention contemplates novel methods for disc space prepa-
ration utilizing the guided instrumentation of the present
invention.

[0008] One aspect of the invention includes a distraction
window assembly provided with removable distraction
flanges adapted to be removably received within the window
assembly. In a preferred embodiment, a retaining clip is
provided that releasably locks the flanges in position during
use. In a further preferred aspect, the distraction window
includes arcuate upper and lower bone engaging surfaces to
provide intimate contact with the vertebral bodies.

[0009] In yet another aspect of the invention, a guide tube
is provided for guiding instruments and implants there
through. The guide tube acts to align the instruments and
implants as well as protect surrounding tissue from damage
during the various steps of a procedure. The guide tube
includes an external locking mechanism operable to lock the
guide tube to the window assembly from the proximal end
of the guide tube. Preferably, the locking mechanism is
operable without rotation of the guide tube. The external
locking mechanism permits an unobstructed internal work-
ing channel and is operable without addition vessel retrac-
tion.

[0010] In still a further aspect of the present invention, a
burr template is provided for mating engagement with the
window assembly. The burr template may preferably include
a guide housing having a cutting slot, a linkage assembly
connected to the housing and a guide tube connected to the
linkage. The guide tube is controlled to move laterally along
the cutting slot while maintaining alignment of the cutting
piece in the horizontal and vertical directions. Still more
preferably, the guide tube is maintained at an oblique angle
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with respect to the housing. Additionally, the burr template
may provide the capability of controlling the height of the
burr cut into the vertebral body end plate. The burr template
assembly includes an incremental adjustment mechanism
adapted to provide defined incremental adjustments of the
height or depth of burr cutting into the end plate for
precision milling of the end plates. In a preferred aspect, the
burr template end face may be angled with respect to the
distraction window such that a burr may be controlled to
remove an angled surface of the end plate.

[0011] The present invention also includes a guide assem-
bly for a bladed cutting instrument. The guiding assembly
includes a slot adapted to receive a blade and a guide
channel for maintaining alignment of the blade in the slot. In
a preferred aspect, the slot and guide channel are disposed
at an oblique angle permitting removal of a portion of a
vertebra. In still a further preferred aspect, the guiding
assembly is adapted for guiding instruments into the spine
from an oblique-anterior approach. In this further aspect, the
guiding assembly includes angulation to account for the
oblique angle approach to the spine and compounding
angulation to create the desired angle of the removed
vertebral bone.

[0012] The present invention further contemplates a dis-
tractor for an oblique-anterior approach to the spine. In one
preferred aspect, the distractor includes a substantially
straight leading portion and an angled leading portion. Still
further, it is preferable for maintaining or establishing angu-
lation between adjacent vertebrae that the distractor have a
head with a tapered portion oriented at an angle with respect
to the longitudinal axis of the distractor. In one preferred
embodiment, the offset is approximately 30 degrees.

[0013] The invention further contemplates a distraction
window configured for oblique engagement to the spine. In
one preferred aspect, the bone engaging surfaces are arcuate
and including a leading portion extending more distally than
a trailing portion. In still a more preferred embodiment, the
distraction window includes distraction flanges configured
to maintain angulation between adjacent vertebrae. The
flanges preferably include a taper oriented at an offset with
respect to the longitudinal axis.

[0014] In still a further aspect of the invention, a chisel
adapted for oblique cutting of the vertebra is provided. The
chisel comprises a first straight cutting edge and a second
angled cutting edge. In a preferred aspect, the chisel further
includes a third angled cutting edge shorter than the first
angle portion.

[0015] The present invention further contemplates a
method of disc space and endplate preparation from an
anterior approach to the spine as further described and
disclosed herein. Still more preferably, the anterior approach
is from an oblique angle to the spine. In this aspect, the
method includes gaining access to an oblique portion of the
spine, inserting a distractor from an oblique angle and
engaging a distraction window from the oblique angle. A
cutting guide may then be engaged with the distraction
window and the endplates may then be prepared from the
oblique angle. In a preferred aspect, the endplates are
prepared to include a taper between adjacent vertebrae.

[0016] These and other objects of the present invention
will become apparent from a review of the accompanying
drawings and the detailed description of the drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a perspective view of a distractor dis-
posed between two adjacent vertebral bodies from a direct
anterior approach to the spine.

[0018] FIGS. 2a and 25 are a side and top view, respec-
tively, of the distractor of FIG. 1.

[0019] FIG. 3 is a perspective view of the drawing of FIG.
1 further including a guiding assembly according to another
aspect of the present invention.

[0020] FIG. 4 is a perspective view of the guide assembly
of FIG. 3 positioned adjacent the disc space and the dis-
tractor removed.

[0021] FIG. 5a is a perspective view of a distraction
window according to one aspect of the present invention.

[0022] FIG. 55 is a top view of the distraction window of
FIG. 5a.

[0023]
FIG. 5a.

[0024] FIG. 5d is a cross-sectional side view taken along
line 5d4-5d of FIG. 5b.

FIG. 5c¢ is a side view of the distraction window of

[0025] FIG. 6a is an exploded perspective view of an
alternative embodiment of a distraction window according
to another aspect of the present invention.

[0026]
FIG. 6a.

FIG. 64 is a side view of the distraction window of

[0027] FIG. 6¢ is a front view of the distraction window
of FIG. 6a.

[0028] FIG. 64 is a top view of the distraction window of
FIG. 6a.
[0029] FIG. 7a is a side view of a retaining shaft for use

with the guide sleeve of the present invention.

[0030] FIG. 75 is an end view of the guide shaft of FIG.
Ta.
[0031] FIG. 8 is a perspective view of a distraction

window according to the present invention disposed
between adjacent vertebrae.

[0032] FIG. 9 is an exploded perspective view of rotary
cutting guide assembly according to another aspect of the
present invention.

[0033] FIG. 10 is a perspective view of the rotary cutting
guide of FIG. 9 in an assembled configuration.

[0034] FIG. 11a is a side view of the rotary cutting guide
of FIG. 9.

[0035] FIG. 115 is a rear view of the rotary cutting guide
of FIG. 11a.

[0036] FIG. 11c is a front view of the rotary cutting guide
of FIG. 11a.

[0037] FIG. 11d is a bottom view of the rotary cutting

guide of FIG. 11a.

[0038] FIG. 1le is a top view of the rotary cutting guide
of FIG. 11a.
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[0039] FIG. 12a is a partial cross-sectional top view of a
guide tube according to another aspect of the present inven-
tion.

[0040]
12a.

[0041] FIG. 13a is a perspective view of a guide tube
linkage according to the present invention.

[0042] FIG. 135 is an end view of the guide tube linkage
of FIG. 13a.

[0043] FIG. 13c¢ is a side view of the guide tube linkage
of FIG. 13a.

[0044] FIG. 14 is a perspective view of an alternative
guide tube assembly according to the present invention.

FIG. 125 is an end view of the guide tube of FIG.

[0045] FIG. 15a is a perspective view of a guide block
according to the present invention.

[0046] FIG. 155 is a side view of the guide block of FIG.
15a.

[0047] FIG. 15c¢ is a rear view of the guide block of FIG.
15a.

[0048]
15a.

[0049] FIG. 15¢ is a cross-sectional side view taken along
line 15e-15¢ of FIG. 154.

[0050] FIG. 16 is a perspective view of a cutting blade
guide assembly according to another aspect of the present
invention.

[0051] FIG. 17a is a side view of the guide block of FIG.
16.

[0052] FIG. 175 is a rear end view of the guide block of
FIG. 16.

[0053] FIG. 18a is a top plan view of a chisel blade
configured for use with the guide block of FIG. 16.

[0054] FIG. 185 is a side view of the chisel blade of FIG.
18a.

FIG. 154 is a front view of the guide block of FIG.

[0055] FIG. 19a is a perspective view of an implant
insertion assembly disposed adjacent a vertebral body.

[0056] FIG. 195 is an enlarged perspective view of the
implant insertion assembly according to FIG. 19a.

[0057] FIG. 20q is a top plan view of an implant accord-
ing to the present invention disposed adjacent a prepared
vertebral body.

[0058] FIG. 205 is a perspective view of the implant and
vertebral body of FIG. 20a.

[0059] FIG. 21 is a perspective view of a distractor
disposed between two adjacent vertebral bodies from an
oblique anterior approach to the spine.

[0060] FIGS. 22a through 22¢ are bottom, side and top
views, respectively, of the distractor of FIG. 21.

[0061] FIGS. 23a through 23d are top, rear end, front end
and partial cross-section side view, respectively, of the
distractor head of FIG. 21.

[0062] FIG. 23e is perspective side view taken along line
23e-23¢ of FIG. 23a.
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[0063] FIG. 24 is a perspective view of a distractor and
guide tube assembly according to a preferred aspect of the
present invention.

[0064] FIG. 25 is a perspective view of the guide tube
assembly of FIG. 24 disposed between adjacent vertebrae.

[0065] FIG. 26 is a perspective view of the distraction
window of FIG. 25.

[0066] FIG. 27a through 27e are side, top, perspective,
rear end, and front end views, respectively, of the distraction
window of FIG. 26.

[0067] FIG. 28 is a perspective view of the distraction
window and a guide block according to another aspect of the
present invention.

[0068] FIG. 29 is a perspective view of a guide block
assembly and chisel.

[0069] FIG. 30a is a side view the guide block of FIG. 28.
[0070] FIG. 3054 is a front end view of the guide block of
FIG. 30a.

[0071] FIG. 30c is a rear end view taken along line
30¢-30¢ of FIG. 30a.

[0072] FIG. 31a is a side view an alternative guide block.

[0073] FIG. 315 is a front end view of the guide block of
FIG. 31a.
[0074] FIG. 31c is a rear end view taken along line

31c-31c of FIG. 31a.

[0075] FIG. 32 is a top view of a chisel blade according
to the present invention.

[0076] FIG. 33 is a side view of the chisel blade of FIG.
32

[0077] FIG. 34a is a perspective view of a guide tube and
implant inserter according to the present invention.

[0078] FIG. 34b is an enlarged top view of the a portion
of FIG. 34.

[0079]
implant.

[0080] FIG. 36 is an alternative perspective view of the
implant and vertebra of FIG. 35.

[0081] FIG. 37 is another perspective view of the implant
and vertebra of FIG. 35.

FIG. 35 is a perspective view of a vertebra and

[0082] FIG. 38 is a top view of a depth gauge in combi-
nation with a distraction window according to another aspect
of the present invention.

[0083] FIGS. 39 @ and b are a top view and side view,
respectively, of the depth gauge of FIG. 38.

[0084] FIG. 40 is a top view of a depth gauge in combi-
nation with a distraction window according to another aspect
of the present invention.

[0085] FIGS. 41a and 415b are a top view and side view,
respectively, of the depth gauge of FIG. 40.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0086] For the purposes of promoting an understanding of
the principles of the invention, reference will now be made
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to the embodiments illustrated in the drawings and specific
language will be used to describe the same. It will never-
theless be understood that no limitation of the scope of the
invention is thereby intended, such alterations and further
modifications in the illustrated device, and such further
applications of the principles of the invention as illustrated
therein, being contemplated as would normally occur to one
skilled in the art to which the invention relates.

[0087] The present invention relates to instruments and
methods for gaining access to a disc space between adjacent
vertebral bodies, distracting the disc space to a desired
height, preparing the disc space to receive an implant to
maintain disc space height and angulation, and a method for
inserting an implant into the prepared disc space. More
specifically, while methods and instruments disclosed in the
present application may have application in other areas of
the spine or the body, it is specifically contemplated that the
present instruments and method may be utilized in an
anterior approach to the spine for implantation of various
implant devices. Still more specifically, the present inven-
tion contemplates a direct anterior approach to the spine for
implant placement as well as an anterior-oblique approach to
the spine for disc space preparation and implant placement.
It will be understood that an anterior-oblique approach to the
spine may be desirable in certain areas of the spine where a
direct anterior approach is difficult or impossible because of
patient anatomy. The term implants in the present applica-
tion is used in a broader sense to encompass both load
bearing implants constructed of man-made materials, as well
as load bearing implants formed of naturally occurring
materials. Further, implants contemplated to be used with
the present invention may include those intended to promote
fusion between adjacent vertebra as well as artificial disc
replacements. Implant inserters and specific implants are
disclosed in U.S. Provisional Application entitled
“INSTRUMENTS AND IMPLANTS FOR MULTI-DI-
RECTIONAL INSERTION OF AVERTEBRAL SPACER,”
filed Feb. 22, 2000, which is incorporated herein by refer-
ence in its entirety.

[0088] Referring now to FIG. 1, there is shown a partial
spinal column consisting of vertebra V1 and vertebra V2
separated by a disc space D. It will be understood that access
to disc space D is obtained by known surgical techniques
and will not be described further herein. With the disc space
D exposed, distractor 8 is positioned adjacent disc space D
from a direct anterior approach. With respect to the view of
FIG. 1, the X axis represents the anterior to posterior
direction, the Y axis extends laterally, while the X axis
extends in the superior to inferior direction. As shown in
FIG. 1, distractor 8 is inserted substantially parallel to the X
axis. The position of distractor 8 in terms of anatomical
position is substantially parallel to the sagittal and axial
planes. Distractor 8 includes an elongated shaft 10 having a
proximal end with a tool adapter 12 to receive a tool handle
(not shown) and a distal end having a distraction head 14.

[0089] Referring to FIGS. 2a and 25, distraction head 14
further comprises opposing tapered leading surfaces 20 and
24 adapted to engage and spread the vertebrae as the
surfaces are advanced into the disc space D. A guiding fin 18
is centrally disposed on distraction head 14. Guiding fin 18
has a height greater than tapered leading surfaces 20 and 24
as well as the overall height of distraction plug 16 such that
guiding fin 18 may extend into the vertebral bone and guide
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the distractor into the desired position. The use of a guiding
fin on a distractor is further disclosed in U.S. patent appli-
cation Ser. No. 09/418,741, which is incorporated herein in
its entirety. Distraction plug 16 may take many known
configurations including having tapered surfaces adapted to
establish and maintain desired angulation between adjacent
vertebrae. Further, distractor head 14 includes an arcuate
bone engaging surface 26 and an opposing bone engaging
surface on the bottom side, each adapted to engage the
anterior portions of the respective upper and lower vertebral
bodies.

[0090] In use, distractor 8 of FIG. 1 is disposed adjacent
disc space D. Force is applied to shaft 10 to urge distractor
head 14 into disc space D. As distractor head 14 advances
into disc space D tapered leading surfaces 20 and 24 engage
end plates E1 and E2, respectively urging vertebra V1 and
V2 apart and maintaining the distraction height by disposing
the rest of distraction plug 16 within disc space D.

[0091] Referring now to FIGS. 3 through 5d, there is
shown a guide tube assembly adapted to be received over
distractor 8 of FIG. 1. Guide tube assembly includes a
distraction window 30 and a selectively coupled guide tube
32 with a removable guide cap 34. Referring more specifi-
cally to FIGS. 5a-5d, distraction window 30 includes a
working channel 45 configured to slidingly receive centering
block 22 of distractor 8. Extending distally from distraction
window 30 is distraction holder 36 and opposing distraction
holder 40. The distraction holders are adapted and config-
ured to extend into the disc space D and engage end plates
E1 and E2 to maintain the distraction obtained with distrac-
tor 8. Further, each of the distraction holders includes an
external taper on its leading surface adapted to urge tissue to
the exterior of the window and away from working channel
45. Distraction holders also include bone engaging surfaces,
such as ridges 47 and 49 shown in FIG. 5¢ with respect to
distraction holder 40, to inhibit dislodgment once positioned
in the disc space. Additionally, distraction window includes
arcuate bone engaging surfaces 42 and 44 adapted to engage
the arcuate anterior portions of V1 and V2, respectively.
Preferably, a spike 38 extends from bone engaging surface
42. Spike 38 is intended to penetrate vertebra V1 to provide
additional stability to distraction window 30. Working chan-
nel 45 is interrupted by annular shoulder 46 marking the
transition from the proximal portion 51 of larger dimension
to the smaller dimensions of the distal working area 53 of
distraction window 30. The distal working area 53 includes
slightly tapering side walls. Distraction window 30 also
includes a recess 48 on its upper surface.

[0092] Guide tube 32 includes a substantially rectangular
working channel 62 adapted and configured to correspond
with the proximal dimensions of working channel 45 of
distraction window 30. While a rectangular working channel
is disclosed in the present application, it will be understood
that it is contemplated that working channels having sub-
stantially circular, oval, FIG. 8 or any other cross-sectional
configurations may be utilized for disc space preparation and
implant insertion. Guide tube 32 includes a front flange
adapted to engage the proximal portion of distraction win-
dow 30. Guide tube 32 also includes retaining assembly 54
that may be utilized to selectively couple guide tube 32 to
distraction window 30. Referring to FIG. 4, retaining
assembly 54 includes an outer shaft 64 coupled to guide tube
32. An inner shaft 60 extending along the length of outer
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tube 64. A finger lever 56 coupled to the proximal end of
inner shaft 60 and a retaining foot 58 disposed on the distal
portion of inner shaft 60. Inner shaft 60 is shown in more
detail in FIGS. 7a and 7b. The position of inner shaft 60
with respect to outer shaft 64 is maintained by pin 68
extending into annular groove 70.

[0093] An alternative version of a distraction window
assembly is shown in FIGS. 6a-6d. Distraction window
assembly 80 includes selectively coupled distraction holders
82 and 84. It will be understood that distraction holders of
various heights and angulations may be utilized with dis-
traction window body 81 thereby providing a reduced num-
ber of window assemblies that must maintained in a steril-
ized condition for use by the operating staff. Distraction
holders 82 and 84 may be quickly inserted or changed to
meet the various demands of a particular surgery simply by
removing retaining clip 86.

[0094] Distraction holder 82 includes a pair of opposing
dove tail projections 98 and 100. A corresponding channel
92 is formed in distraction window body 81. Channel 92
includes a pair of opposed dove tail recesses 94 and 96
adapted to matingly receive dove tail projections 98 and 100,
respectively. Retaining groove 104 extends on the upper
portion of distraction window body 81 as well as along the
sides of the distraction window assembly. Retaining groove
104 extends into channel 92 and in a similar fashion with
respect to the retention of distraction holder 84. The inter-
section of channel 92 and 93 with retaining groove 104
creates openings 102 and 106, respectively. Groove 83 is
formed on distraction holder 82 such that when disposed
within channel 92 groove 83 is substantially aligned with
slot 102. Distraction holder 84 is configured in substantially
similar manner to mate with channel 93 and includes a
similar retaining groove to align with slot 106. With dis-
traction holder 82 disposed within channel 92 with the
proximal portion abuttingly received against end wall 108,
retaining ring 86 may be positioned within groove 104
thereby extending a portion of retaining ring 86 into groove
83 to hold distraction holder within the distraction window
body 81.

[0095] Distraction window body 81 further includes an
upper and lower projection 90 and 80, respectively. Projec-
tions 90 and 80 further include bores 91 and 89, respectively,
configured to receive pins that may extend into the vertebra
to further retain the distraction window assembly in relation
to the vertebral bodies. Further, pins extending through
bores 91 and 88 tend to maintain arcuate vertebral bone
engaging surfaces 114 and 116 in intimate contact with the
anterior portions of the vertebral bodies. Thus, distraction
window assembly 80 defines a working channel 112 for
access to the disc space and portions of the upper and lower
vertebral bodies.

[0096] Distraction window 30 may be coupled to guide
tube 32 by initially bringing guide tube 32 into a butting
engagement with distraction window 30 such that flange 50
surrounds at least a portion of distraction window 30. Lever
56 may then be rotated to cause retaining foot 58 to rotate
into recess 48 on distraction window 30. With retaining foot
68 extending into recess 48, distraction window 30 and
guide tube 32 are thereby removably coupled to one another.
Referring now to FIG. 3, the guide tube and distraction
window assembly may then be advanced over distractor 8
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with the distraction window assembly 30 guided into place
by engagement with centering block 22 of distractor 8. Cap
34 may be positioned over flange 52 and force applied to the
cap, such as by hammering, to advance distraction holders
36 and 40 into the disc space and pin 38 into the bone of the
vertebra. Once the guide tube and distraction window
assembly have been properly positioned, cap 34 may be
removed and a handle attached to distractor 8 at coupling 12.
Once a handle is attached to coupling 12, distractor 8 may
then be forcibly removed from the disc space leaving the
guide tube and window assembly positioned as shown in
FIG. 4. Lever 56 of retaining assembly 54 may then be
rotated in an upward direction thereby causing retaining foot
58 to rotate out of recess 48 on distraction window 30. With
retaining foot 58 positioned out of recess 48, guide tube 32
may be disengaged from distraction window 30. Thus, as
shown in FIG. 8, distraction window 30 retains it’s position
in the disc space and adjacent the anterior portions of
vertebra V1 and V2 with distractor holders 36 and 42
engaging end plates E1 and E2 to maintain the disc space
height and angulation established by distractor 8. As shown
in FIG. 8, portion 72 of vertebra V1 and portion 74 of
vertebra V2 are accessible through distraction window 30.

[0097] Referring now to FIGS. 9-15¢, there is shown a
rotating tool guide adapted for utilization with a distraction
window 30 according to the present invention. Guide assem-
bly 120 includes a guide housing 125 shown in greater detail
in FIGS. 15a-15¢. Guide housing 125 includes an insert end
124 configured to be received within proximal portion 51 of
distraction window 30. It will be understood that distal end
127 of guide housing 125 abuttingly engages wall 46 in
distraction window 30. Further, the walls of insertion end
124 are configured to be a substantially close fit with the
walls defining proximal portion 51 of distraction window
30. Further, surface 123 of guide housing 125 is configured
to engage the proximal most portion of distraction window
30. Thus, guide housing 125 is adapted to have insertion
portion 124 matingly received within the proximal portion
51 of window assembly 30. Insertion end 124 is a substan-
tially close fit with the dimensions of proximal portion 51
such that there is little movement of the guide housing with
respect to the distraction window in directions other than
proximally toward the user.

[0098] Guide housing 125 further includes cutting win-
dow 128. In a preferred embodiment, particularly useful for
fashioning vertebral end plates to establish and/or maintain
angulation between adjacent vertebra, upper surface 176 and
lower surface 177 of cutting window 128 are disposed at an
angle Al with respect to the longitudinal axis 179. Flange
129 is disposed within cutting window 128 and may act as
a bearing surface for elements of the guiding assembly. As
further described herein, the angulation of cutting window
128 with respect to the longitudinal axis 179 permits end
plate cutting and preparation at an angle desirable to main-
tain and/or establish an angular relationship between adja-
cent vertebrae. Further, guide face 126 and flange 129 are set
at a corresponding angle A2 with respect to the longitudinal
axis. It will be understood that the angulation of guide face
126 provides a side wall 142 that tapers between the upper
surface 144 to a greater thickness at bottom surface 146.
Thus, guide face 126 and flange 129 provide a reference
plane for the attachment of other guiding elements such that
they may be maintained in the proper angular relationship
with the angle of cutting window 128. Internally threaded
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bore 178 is defined in housing 125 and is disposed at an
angle substantially equal to a angle Al. In a preferred
embodiment, threaded bore 174 is disposed equidistant
between sidewalls 142 and 143 such that it is substantially
centered with respect to the lateral dimensions of guide
block 125.

[0099] Guide assembly 120 further includes a guide tube
130 shown in greater detail in FIGS. 124 and 125. Guide
tube 130 includes a through channel 131 having a proximal
end with an internal chamfer 152 configured to guide and
align a tool shaft as it is inserted. Further, internal channel
131 includes an annular flange 154 dividing areas of larger
and small diameter of working channel 131. In a preferred
embodiment, guide tube 130 is interconnected by linkage
132 to a linkage post 156. Preferably, the interconnection
between guide tube 130, linkage 132, and guide post 156 is
substantially rigid and does not permit pivotal movement of
one member with respect to the other. Guide post 156 further
includes an axial bore 158 defining an internal thread.
Another component of guide assembly 120 includes guide
post 134 having an axial bore 164 extending there through.
Preferably, guide post 134 is rigidly interconnected with
linkage tube 160. Linkage tube 160 includes an axial bore
162 extending there through.

[0100] Guide assembly 120 is assembled by placing link-
age post 156 within bore 162 of linkage tube 160. Assembly
screw 150 is then inserted with external threads threadedly
engaging the internally threaded bore 158. Head 170 is sized
to be larger than bore 162 such that assembly screw 150
retains linkage. Assembly screw 150 may be tightened by a
tool-engaging slot if desired. The interconnection between
linkage post 156 and linkage tube 160 permits rotation of
linkage tube about linkage post. Distal portion 133 of guide
tube 130 is then disposed within window 128 and guide post
134 is aligned with threaded opening 174 such that internal
bore 164 is in substantial alignment with threaded bore 174.
An elongated assembly screw with a shaft sufficient to
extend through bore 164 is utilized to attach guide post 134
to housing 125. The connection between housing 125 and
guide post 134 permits pivoting of guide post 134 about the
shaft of assembly screw 148. Further, as shown in FIG. 11a,
guide tube 130 and guide post 134 are disposed at an angle
A1 with respect to the longitudinal axis 179 of housing 125.
Thus, guide tube is in substantial alignment with cutting
window 128 and will be maintained in substantial alignment
throughout the cutting process.

[0101] Referring to FIG. 14, an alternative embodiment of
a guiding assembly according to the present invention is
shown. Guiding assembly 185 includes a housing 125, guide
tube 186 and linkage 187. A portion of guide tube 186 is
received within linkage 187 as described above with respect
to the embodiment of FIG. 9. Post 188 extends the length of
linkage 187 and fixedly engages housing 125. Post 188 may
be engaged to housing 125 by, but without limitation,
threads, pinning, welding, adhesive, or any other suitable
mechanism. Post 188 further includes a groove at its proxi-
mal end. Preferably, a snap ring 189 may be inserted into the
groove to retain the linkage on post 188. Preferably, snap
ring 189 is easily removed to permit disassembly. While a
snap ring has been disclosed other removable connection
mechanisms may be used. It is contemplated that the linkage
and guide tube may be used with multiple housings having
various angulations and heights.
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[0102] Referring now to FIGS. 9 and 10, guide assembly
120 may be inserted into distraction window 130 with
insertion end 124 securely received within distal portion 51.
In a preferred embodiment a burr may be received with the
cutting bit 136 extending into channel 131 and substantially
beyond channel 131 with the ability to engage and cut
exposed vertebral bone or other tissues. Shaft 138 is sub-
stantially received within channel 131 with large portion 140
abuttingly engaging annular flange 154 to limit the axial
extent cutting instrument 122 may extend within guide 120.
Shaft 138 is sized to be a snug fit within channel 131 to
provide precise guiding of the cutting bit 136. In a preferred
aspect, cutting instrument 122 will further include a coupler
139 for attachment to a power source to drive cutting bit 136.
Only a particular cutting instrument has been shown for use
with the guide of the present invention. However, it is
contemplated that other alternative cutting instruments,
including hand operated instruments, may be utilized in
combination with the guide assembly of the present inven-
tion, it being understood that the guide assembly 120 pro-
vides controlled cutting of angular surfaces with the angle of
cut being substantially maintained over a large lateral dis-
tance. Further, guide tube 130 and the accompanying linkage
not only maintain the vertical angulation of the cutting
instrument but also maintain the cutting instrument in a
substantially fixed side-to-side angulation thereby limiting
the potential for accidental penetration into tissues along the
lateral extent of the disc space. More specifically, guide tube
130 maintains the orientation of cutting bit 136 substantially
perpendicular both horizontally and vertically with respect
to flange 129 and guide face 126.

[0103] Referring now to FIG. 16, there is another per-
spective view of distraction window 30 in combination with
a cutting blade guide 210 and a cutting instrument 250. As
previously discussed with respect to guide assembly 120,
blade guide 210 includes an insertion end 224 configured for
engagement with proximal portion of distraction window
30. Blade guide 210 includes a blade channel 214 defined by
opposed surfaces 217 and 215. In a preferred aspect,
opposed surfaces 215 and 217 are substantially parallel and
extend at an angle A4 with respect to the longitudinal axis
219. In one embodiment, angle A4 is approximately 4
degrees. However, it is contemplated that angle A4 may vary
between 0 degrees and 30 degrees depending on patient
anatomy and the amount of bone to be removed. Blade guide
assembly 210 further includes a guide channel 216 defined
by opposed side walls 218 and 220 and lower guide surface
222. These surfaces also extend at an angle A4 with respect
to axis 219. Guide assembly 210 also includes an internally
threaded bore 230 and an enlarged external flange 226
having a surface 228 adapted to abuttingly engage the
proximal edge of distraction window 30. FIGS. 174 and 175
further disclose a tooling ball 225 utilized during the manu-
facturing process as a reference point for manufacturing the
various angled surfaces of the guide assembly. It will be
understood that tooling ball 225 is preferably removed after
manufacture.

[0104] Referring now to FIGS. 18a and 185, cutting
instrument 250 includes a blade 252, a stop 254 disposed on
the proximal portion of blade 252, a shaft 256 intercon-
nected with a handle 258. Blade 252 includes a cutting blade
having a first leading blade 260, a first lateral cutting blade
261, and a second lateral cutting blade 262. Cutting blades
261 and 262 are preferably set with an angle A5 with respect
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to the longitudinal axis 263. In a preferred embodiment, A5
is approximately 30 degrees. Blade 252 further includes
guiding rib 264 extending substantially along the longitu-
dinal axis of the blade and having a height substantially
taller than the blade thickness. It will be understood that
guiding rib is configured to slidingly engage guide channel
216 formed in guide housing 210. Blade 252 further includes
a stop 254 having a leading face 268 disposed at an angle A6
with respect to the longitudinal axis of the blade. Preferably
angle A6 is between 80 and 100 degrees in a more preferred
aspect is 94 degrees. Leading edge 268 is adapted to
abuttingly engage the face of housing 210 to prevent further
advancement of blade 252. The trailing edges of blade 252
include tapered surfaces 266 and 267 set at an angle A7,
which preferably is 60 degrees. Blade 252 is attached to
shaft 256.

[0105] Referring to FIG. 16, it will be understood that as
cutting instrument 250 enters guide 210 the leading elements
of'blade 252 engage the exposed vertebral bone (see FIG. 8)
and continue at the designated angle thereby removing a
portion of the vertebral end plate at the desired angular
relation. Viewing window 212 of housing 210 permits the
user to remove the cutting debris and view the end plate to
determine if preparation has been completed.

[0106] Referring to FIGS. 38 through 395, there is shown
a depth gauge according to the present invention. Depth
gauge 700 includes a shaft 702 interconnected with a depth
blade 707. Depth blade 707 has an elongated portion 704,
wide body portion having side walls 705 and 706, and
proximal shoulders 708 and 710. Referring to FIG. 38,
depth gauge 700 may be inserted into window 30 and into
the disc space to visually evaluate the intended depth of cut
into the vertebral endplates. Side walls 705 and 706 maintain
alignment in window 30 while shoulders 708 and 710 are
configured to engage the proximal end of window 30 to limit
further advancement. With shoulders 708 and 710 engaged
with window 30, elongated portion 704 approximates the
distance for a given cutter depth. It will be understood that
a variety of depth gauges may be provided to approximate
various depths of bone removal.

[0107] Guided end plate preparation by both rotary cutting
means and cutting blades has been disclosed in the foregoing
description. It will be understood that the thickness of
vertebral bone removed, the angle of the cut and the side-
to-side movement (if any) is precisely controlled by the
design of the guides. Guides allowing varying incremental
bone removal are contemplated to provide the ability to
adjust endplate preparation depths without removal of the
distraction window. Furthermore, controlled end plate
preparation of the upper vertebral bone has been disclosed,
it being understood that the guides may be rotated 180
degrees and inserted into the distraction window for sub-
stantially similar preparation of the lower end plate.

[0108] After a disc space has been prepared including
removal of the desired amount of end plate bone at the
desired angle, an implant may be inserted through distrac-
tion window 30. Referring now to FIGS. 194 and 195, guide
tube 32 is preferably reattached to distraction window 30 as
previously described. An insertion device 290 configured for
insertion through the guide tube and distraction window may
then be utilized. Insertion device 290 represents an example
of such an insertion device. Implant inserter 290 includes an
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outer shaft 294, an inner shaft 296 having a threaded distal
end and a thumb wheel 292 attached on a proximal end. The
inner shaft is free to rotate within outer shaft 294. The distal
end of the insertion device includes implant engaging sur-
faces 297, 298, and 299. It being understood that preferably
surfaces 297, 298, and 299 have an angular relationship
substantially matching the surface of the implant. Further
descriptions of other suitable implant inserters and implants
are provided in Provisional Application entitled “INSTRU-
MENTS AND IMPLANTS FOR MULTI-DIRECTIONAL
INSERTION OF A VERTEBRAL SPACER,” filed on Feb.
22, 2000, and is hereby incorporated by reference in its
entirety.

[0109] In use, the implant includes an internal bore and
thumb wheel 292 is rotated such that externally threaded
internal shaft 296 engages an internal bore on the implant
firmly positioning the implant against the implant engaging
surfaces 297, 298, and 299. The implant and inserter
advance through the guide tube 32 and through distraction
window 30 until the implant is positioned in channel C2
prepared an end plate E2 of vertebra V2 and a corresponding
channel of the end plate of the upper opposed vertebra.
Implant 300 is retained in position between distraction
holding members 36 and 40 in the prepared disc space. In a
preferred aspect, implant 300 is entirely disposed within the
boundaries of vertebra V2 and is oriented to maintain proper
angulation between adjacent vertebral bodies. The relation-
ship of implant 300 with respect to vertebra V2 is shown
more clearly in FIGS. 20a and 2064.

[0110] Referring to drawing FIGS. 21-39¢, there are dis-
closed instruments and techniques for approaching the spine
from an anterior-oblique direction. With respect to patient
anatomy, the spine is approached in substantial alignment
with the axial plane and at an oblique angle with respect to
the sagittal plane. It is believed that precision guided tech-
niques and instrumentation for an oblique-anterior approach
to the spine have not been previously available.

[0111] Referring specifically to FIG. 21, a portion of the
spine including two adjacent vertebrae V3 and V4 are shown
with disc space D2 disposed between the adjacent vertebrae.
The vertebrae are shown in a perspective view from a
substantially anterior perspective. As the XYZ coordinate
system illustrates, the X coordinate comes substantially out
of'the paper, the Y coordinate extends from left to right, and
the Z coordinate extends from top to bottom of the drawing
FIG. 21. A distractor 408 is shown disposed in disc space D2
and is oriented in the disc space along longitudinal axis 411.
Reference line 413 is drawn substantially parallel to X-axis
and forms an angle A10 with longitudinal axis 411. While it
is contemplated that an oblique approach to the spine may be
made at a variety of non-orthogonal angles, in a preferred
aspect of the invention angle A10 is approximately 30
degrees.

[0112] Distractor 408 includes elongated shaft 410, a tool
engaging end 412 adapted to engage a driving or retrieval
tool and a distraction head 414 disposed on the distal end of
shaft 410. Distractor 414 includes a centering block 422 and
inclined surfaces on the proximal portion tending to align a
guide sleeve with centering block 422. With respect to
drawing FIGS. 23a-23e¢ a tool ball 452 is shown. The tool
ball 452 is utilized during the manufacturing process to
insure proper alignment for the various machining opera-
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tions. It is contemplated that the tooling ball will be removed
from the finished product after the manufacturing process is
substantially complete.

[0113] Referring now to FIGS. 23a-e, the centering block
422 incline surfaces include upper surface 458 and opposed
lower surface 460 combined with opposing side surfaces
462 and 466. Distraction head 414 further includes a leading
edge 440 and an angled leading edge 442. As shown in FIG.
23a, angled leading edge 442 is disposed at an angle A12
with respect to leading edge 440. In a preferred embodiment,
angle A12 is approximately 30 degrees corresponding to the
oblique angle of approach to the anterior spine. Adjacent
leading edge 440, distraction head 414 has a top tapered
surface 434 and a bottom tapered surface 436. Similarly,
adjacent angled leading edge 442 there is a top tapered and
angled surface 438 and a bottom angled tapered surface 436.
Angled surfaces 438 and 436 are formed in a plane extend-
ing substantially 30 degrees with respect to similar surfaces
434 and 432. Top tapered surfaces 434 and 438 lead to upper
distraction surface 434 while lower tapered surfaces 432 and
436 lead to lower distraction surface 436. Upper distraction
surface 444 terminates into upper bone engaging surface
428. In a similar manner lower distraction surface 446
terminates in bone engaging surface 426. Bone engaging
surface 428, and in a similar fashion lower bone engaging
surface 426, are defined by a concave arcuate surface based
on an off center radius of curvature. Specifically, upper bone
engaging surface 428 has a leading edge 468 extending more
distally than trailing edge 470. In a preferred aspect, leading
edge extends substantially 6 mm more distally than trailing
edge 470.

[0114] Asshown in FIG. 23a, a slot 448 is formed through
the leading portion of distraction head 414. Slot 448 is offset
from side wall 456 by distance D10 and is offset from
opposing side wall 454 by distance D11. In a preferred
aspect, distance D10 is greater than distance D11 resulting
in slot 448 being substantially off center with respect to the
centerline of distraction head 414. A guiding fin 430 having
a height greater than corresponding portions of distraction
head 414 may be disposed in slot 448 and held in position
by pins 450 extending there through. Guiding fin 430, shown
in FIGS. 22a-c, is adapted to engage the vertebral bone and
cut a guiding channel through the bone to maintain the
proper direction of distraction head 414 during the insertion
process. Still further, a bore 466 is formed in the rear of
distraction head 414 and is utilized for interconnection with
shaft 410.

[0115] TItis contemplated that instruments according to the
present invention may be utilized from an anterior-oblique
approach for distraction on the vertebra having a non-
parallel angular relationship. In this instance, establishing
and/or maintaining the appropriate angular relationship
between adjacent vertebra must be considered when
approaching the disc space from an oblique angle. Thus, in
one aspect of the preferred embodiment, upper distraction
444 and lower distraction surface 446 are disposed at an
angle approximating the desired angular relationship of the
vertebral disc space. While such angulation may vary from
0 degrees to 20 degrees throughout the spine, particular
angles of 4 degrees to 12 degrees of angulation are often
encountered in lumbar spinal applications. The angular
relationship of the upper distraction surface 448 and lower
distraction surface 446 is best shown in FIG. 23e and is
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indicated by angle A14. In this embodiment, A14 is approxi-
mately 8 degrees. FIG. 23¢ is a side view of FIG. 23a
looking at an angle of approximately 30 degrees with respect
to longitudinal axis 451. Thus, angulation A14 between the
upper and lower distraction surfaces is oriented at approxi-
mately a 30 degree angle with respect to the longitudinal
axis of the device such that as the instrument is inserted into
the disc space from an oblique approach, the appropriate
posterior to anterior angulation of the vertebral end plates
may be accomplished.

[0116] Referring now to FIG. 24, a guide tube 520 and
distraction window 510 coupled by a locking mechanism
522 may be slidingly advanced along distractor 408. The
locking mechanism between guide tube 520 and distraction
window 510 is similar to that previously discussed with
respect to the embodiment shown in FIG. 3 and will not be
further described herein. As shown in FIG. 26, guide tube
520 may be removed to gain access to the disc space D2 and
end plate E4 at portion 516.

[0117] Referring to FIG. 26, distraction window 510
defines an interior working channel 512 separated into a
distal portion and a proximal portion 544 by internal flange
514. Distraction window 510 includes distraction projec-
tions 518 and 517 disposed on opposite sides of the device.
Distraction projections 518 and 517 when adapted for use
with lordotic angulation include a taper corresponding to the
angle of distractor 408 oriented at a 30 degree angle with
respect to the longitudinal axis 513. Further, distraction
window 510 includes upper bone engaging surface 536 and
lower bone engaging surface 538, each having a concave
engagement surface with an offset radius of curvature. The
bone engaging surfaces 536 and 538 are adapted to engage
the anterior portions of the upper and lower vertebrae
respectively. As shown in FIG. 27b, upper bone engaging
surface includes a leading 542 and a trailing portion 540.
Leading portion 542 extends approximately 6 mm more
distally than trailing portion 540 in a preferred embodiment.
The extent that leading portion extends beyond the trailing
portion depends on the oblique angle selected for access to
the spine, the width of the window and the size of the
vertebra to be engaged. Preferably, upper bone engaging
surface 436 includes a spike 424 for projecting into the
upper vertebral body. As previously described, distraction
window 510 includes a recess 526 for engaging a locking
mechanism of guide tube 520.

[0118] Referring now to FIG. 28, there is shown the
distraction window 510 disposed between vertebra V3 and
vertebra V4. A guide block 550 having an insertion end 552
configured for engagement with proximal end 544 is also
disclosed therein. The details of guide block are more fully
shown in FIGS. 30a-c. Guide block 550 defines a blade
guide 554 having an upper surface 668 and a lower surface
666. Specifically, the blade guide includes a guide channel
570 defined by a lower surface 588 and two opposed side
walls 592 and 594. Guide block 550 further includes a
visualization and working channel 556. Blade guide 554
proceeds at an angle from the front 557 to the back 559 at
an angle of A13. Referring specifically to FIG. 30qa, refer-
ence line 572 represents a line substantially parallel to the
longitudinal axis of the guide lock and reference line 574
extends in a line substantially parallel to blade guide 554.
Reference lines 572 and 574 are disposed at an angle of A13.
In a preferred aspect, A13 may be approximately 3.5



US 2006/0241626 Al

degrees, however other angulations are contemplated as
maybe desired depending on the anatomy of the spinal
segment being treated.

[0119] Blade guide 554 is also oriented at an angle extend-
ing from side 556 to 553. Referring now to FIG. 30c, a front
view of FIG. 30a viewed at an angle of approximately 3.5
degrees. Reference line 562 is substantially parallel to the
top surface 569 of block 550. Reference line 564 is sub-
stantially parallel to upper and lower surfaces 668 and 666,
of blade guide 554. Reference lines 562 and 564 are dis-
posed at an angle A17. In one preferred aspect, A17 is
substantially 2 degrees. In another preferred aspect, refer-
ence angle A17 is substantially 4 degrees. Other angles of
side-to-side angulation are contemplated and will depend on
the particular anatomy of the spine to be addressed. Thus,
blade guide opening 554 is set at a compound angle includ-
ing a front-to-back angulation and a side-to-side angulation.
Guide block 550 further includes an internally threaded bore
578 adapted to receive a portion of a handle to hold the guide
block. As with previous described embodiments, a tooling
ball 560 is provided to provide a reference point for creating
the various compound angle surfaces. The reference ball 560
is intended to be removed once the manufacturing process is
substantially complete.

[0120] Referring to FIGS. 31a-31¢, guide block 595 is
provided for preparing the bottom end plate. Guide block
595 is substantially a mirror image of guide block 550 and
includes a blade guide opening 597 and guide channel 598
having angulation resulting in substantially mirror image
guide blade slot when compared to guide block 550. The
angle of guide blade from front to back is represented by
A16 and is approximately 3.5 degrees. The angulation from
side-to-side is represented by angle A15 and is approxi-
mately 2 degrees in a preferred embodiment shown in
drawing FIG. 31c.

[0121] Referring now to FIG. 33, a cutting blade 586 is
shown for utilization with the upper guide block shown in
FIG. 30a-c. Guide blade 586 includes a guiding rib 610
extending above the surface of the guide blade. Guide rib
610 is adapted to be received within guide and channel 670.
Blade 586 further includes a leading cutting edge 616, a
large angled cutting edge 618, and a smaller cutting edge
620. Angled cutting edge 618 and 620 extend at a substan-
tially 30 degree angle with respect to cutting edge 616. Large
angled cutting edge 618 is approximately 3 times longer
than cutting edge 620. A lower cutting blade or chisel (not
shown) having substantially the mirror image of chisel 586
is provided for use in lower guide block 595 to prepare the
lower vertebral endplate for receiving an implant. The lower
cutting blade includes a guiding rib that is offset from the
center line such that it will not fit in the upper guide block.
Similarly, the lower guide block has a guiding channel that
is offset from center line such that it may receive the lower
cutting blade guide rib but not the upper cutting blade guide
rib.

[0122] Referring to FIGS. 40 through 415, there is shown
a further depth gauge suitable for use in the oblique
approach to the spine. Depth gauge 800 includes a shatt 802
interconnected with a blade 804. Blade 804 includes leading
edges 806, 808, and 810 approximating the geometry of the
cutting edges of the chisels previously described. Blade 804
has a width defined by side walls 812 and 814. Shoulders
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816 and 818 are formed on the proximal end of blade 804.
Referring now to FIG. 40, blade 804 may be inserted into
window 510 to evaluate the area of cut that will be per-
formed with a particular dimension of chisel. Blade 804 may
be guided laterally be engagement of side walls 812 and 814
with portions of window 510 and longitudinally by engage-
ment of shoulders 816 and 818 with the proximal end of
window 510. In this position, the surgeon may evaluate
visually, through x-ray, or any other means, the area of bone
intended to be removed. It will be understood that various
length blades 804 may be provided to approximate various
length chisels.

[0123] An implant inserter such as shown in FIGS. 34 a
and b is provided to advance an implant to the disc space.
Inserter 650 is substantially as previously described with
respect to the inserter of FIG. 19a. Implant inserter 650
includes an outer shaft 654 with an inner shaft disposed
therein and having a thumb wheel 652 on the proximal for
transmitting rotation force to drive the opposing threaded
end of the inner shaft (not shown) into a corresponding
opening in implant 670. Implant inserter 650 has modified
implant engaging surfaces 656, 658 and 660 adapted to
correspond to the surfaces of implant 670 disposed at
approximately a 30 degree angle to the approach for grasp-
ing the implant. Implant 670 is sized and configured for
advancement through guide sleeve 520 and distraction win-
dow 510 and placement in the disc space from an oblique
anterior approach to the spine.

[0124] Referring to FIGS. 35 through 37, the final place-
ment of implant 670 in channel or cut C4 in vertebra V4 is
shown. Posterior surface 672 is in substantial alignment with
posterior portion 676 of vertebra V4. Similarly, anterior
surface 674 is in substantial alignment with anterior portion
678 of vertebra V4. Further, the taper between the upper and
lower bone engaging surfaces of implant 670, shown by
angle A20, extends from the posterior to anterior portion
with increasing height. Thus, implant 670 may maintain
angulation between adjacent vertebra.

[0125] The present invention contemplates a method of
guided disc space and endplate preparation from an oblique
approach to the spine. The method is initiated by obtaining
access to an oblique anterior portion of the spine. This
includes well known approaches to the anterior of the spine
as well as any required vessel retraction by previously
known procedures. Once an oblique portion on the anterior
spine adjacent the affected disc space is exposed, all or part
of'the disc material may be removed. A distractor 408 is then
advanced into the disc space from an oblique angle to the
spine. For applications where it is desirable to achieve or
maintain angulation between adjacent vertebral endplates,
distractor 408 may include a desired taper, extending at an
angle corresponding to the oblique angle of approach to the
spine, to establish the proper angulation. Referring to FIG.
24, after distraction an interconnected distraction window
510 and guide tube 520 are advanced over distractor 408.
Distraction window 510 includes distraction flanges have
tapering heights, when viewed at the oblique angle of
approach to the spine, to maintain the angulation previously
established by the distractor. The distraction flanges are
advanced into the spine and the bone engaging surfaces of
the distraction window are brought into close proximity to
the anterior portions of the upper and lower vertebral bodies.
With the distraction window properly position in and adja-
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cent the disc space, distractor 408 is removed. Guide tube
520 may also be uncoupled from distraction window 510
and removed. The locking mechanism permits uncoupling
from the proximal end of guide tube 520 thus limiting the
need for additional vessel retraction adjacent distraction
window 510 to permit a surgeon to access a locking mecha-
nism.

[0126] The distraction window 510 provides a surgeon
with clear access to the disc space and vertebral endplates.
As shown in FIG. 40, a depth gauge may be inserted through
window 510 to evaluate the depth and area of bony endplate
to be removed. Further, distraction window 510 provides a
platform for guided preparation of the vertebral body end-
plates. Referring to FIG. 28, a guide block 550 is slidably
received in proximal portion 544 of the distraction window.
Insertion portion 552 is configured for a relatively close fit
with proximal portion 544, thereby limiting relative move-
ment between the distraction window and guide block. If
additional connection between the distraction window and
guide block is desired, a locking mechanism may be pro-
vided to releasably lock the guide block to the distraction
window.

[0127] Referring to FIG. 29, a chisel 580 or other non-
rotating cutting instrument is inserted into blade guide 554
of the guide block. In a preferred embodiment intended for
preparing endplates with a desired angulation, the blade
guide includes a compound angular relation to the distrac-
tion window. Specifically, blade guide includes an oblique
side-to-side angle as well as an oblique front-to-back angle.
In a further preferred aspect, the cutting blade includes a
guiding ridge 610 adapted to be received within guiding
channel 670 thereby providing additional control over the
blade advancement.

[0128] The cutting blade is advanced through the upper
blade guide and a corresponding portion of vertebral end-
plate is removed. The debris from the cutting procedure may
be removed with the guide block still in place or the guide
block may be disengaged from the distraction window and
the debris removed. Once the debris is removed, the end-
plate may be visually inspected. If the user desires the
removal of additional endplate bone, a guide block permit-
ting an incrementally greater amount of bone removal,
typically in 1 mm increments, may be substituted for guide
block 550 and the cutting blade reinserted. Once the upper
endplate is satisfactorily prepared, a lower guide block 595
may be inserted into distraction window 510. A cutting blade
cooperable with the lower guide block is inserted into blade
guide 597 and utilized to similarly prepare the lower end-
plate.

[0129] Once the upper and lower vertebral endplates have
been properly prepared with cuts or channels adapted to
receive an implant, the guide blocks are removed from the
distraction window. Preferably, guide tube 520 is recon-
nected to distraction window 510. An implant is intercon-
nected with an implant inserter and the implant is positioned
through the guide tube and distraction window into the disc
space. Despite the fact that the implant has been inserted
from an oblique angle to the spine, the guided disc space
preparation permits placement of tapered implant in the
proper orientation in the disc space. The final implant
placement shown in FIGS. 35 through 37 is comparable to
the implant placement shown in FIGS. 20a and 5 accom-
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plished by a direct anterior approach to the spine. Thus, the
present method of implant placement provides a new guided
approach to the spine that may be particularly useful where
patient anatomy makes direct anterior or lateral approaches
to the spine difficult and/or dangerous to patient health.

[0130] While the invention has been illustrated and
described in detail in the drawings and foregoing descrip-
tion, the same is to be considered as illustrative and not
restrictive in character, it being understood that only the
preferred embodiments have been shown and described and
that all changes and modifications that come within the spirit
of the invention are desired to be protected.

1-10. (canceled)
11. A medical instrument for preparation of a disc space
between adjacent vertebrae of a patient, comprising:

a cutting blade guide adapted to matingly engage a
window assembly that is coupled to between the adja-
cent vertebrae, said guide having a blade channel
defined therein adapted to receive a cutting blade, said
blade channel having a guide channel adapted to
receive a guiding rib on said cutting blade to maintain
alignment of said cutting blade.

12. The instrument of claim 11, wherein said guide has a
working channel defined therein adapted to allow removal of
cutting debris.

13. The instrument of claim 11, further comprising said
cutting blade received in said blade channel.

14. The instrument of claim 13, wherein said cutting blade
has a stop to limit advancement of said cutting blade.

15. The instrument of claim 13, wherein said cutting blade
has an angled cutting surface adapted to remove from an
oblique approach with respect to a sagital plane of the
patient a portion with a substantially uniform depth from an
endplate of one of the vertebrae.

16. The instrument of claim 15, wherein said guide
includes a lower blade guide and said cutting blade includes
a lower cutting blade, said guide channel of said lower blade
guide being offset, and said guide rib of said cutting blade
being offset to only mate with said guide channel of said
lower blade guide.

17. The instrument of claim 11, wherein said guide is
constructed and arranged to guide said cutting blade from an
oblique approach with respect to a sagital plane of the
patient.

18. The instrument of claim 11, wherein said guide has a
front portion and a back portion opposite said front portion,
said guide further having a pair of opposing sides adjoining
said front portion and said back portion, said blade channel
being obliquely angled with respect to said front and back
portions, and said blade channel being obliquely angled with
respect to said opposing sides.

19. The instrument of claim 11, further comprising a
depth gauge provided in said blade channel, said depth
gauge being adapted to visually indicate an intended cutting
depth of said cutting blade.

20. The instrument of claim 11, further comprising said
window assembly matingly engaged to said guide.

21-43. (canceled)

44. The instrument of claim 11, wherein said cutting blade
guide extends proximally and distally along a longitudinal
axis and said blade channel opens through said cutting blade
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guide proximally and distally at an angle relative to said
longitudinal axis to orient said cutting blade to cut said
endplate at said angle.

45. A medical instrument for preparation of a disc space
between adjacent vertebrae of a patient, comprising:

a cutting blade guide adapted to matingly engage a
window assembly that is positionable between the
adjacent vertebrae, said cutting blade guide having a
blade channel defined therein, said blade channel
extending proximally and distally through said guide;
and

a cutting blade sized and shaped to received in said blade
charnel, wherein one of said cutting blade and said
cutting blade guide includes a guide channel adapted to
receive a guiding rib on the other of said cutting blade
and said cutting blade guide to maintain alignment of
said cutting blade in said blade channel as said cutting
blade is moved proximally and distally in said blade
channel.

46. The instrument of claim 45, wherein said cutting blade
guide has a working channel defined therein extending
proximally and distally through said cutting blade guide,
said working channel being sized to view through said
working channel said cutting blade extending distally from
said blade channel.

47. The instrument of claim 45, wherein said cutting blade
has a stop extending therefrom adjacent a proximal portion
of said cutting blade, said stop contacting said cutting blade
guide to limit advancement of said cutting blade through
said blade channel.

48. The instrument of claim 45, wherein said cutting blade
guide extends proximally and distally along a longitudinal
axis and said blade channel opens through said cutting blade
guide proximally and distally at an angle relative to said
longitudinal axis, wherein said angle orients said cutting
blade so that said cutting blade extends distally from said
blade channel toward said longitudinal axis at said angle to
cut said endplate at said angle.

49. The instrument of claim 45, wherein said cutting blade
includes a leading cutting blade at a distal end thereof
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extending transversely to a longitudinal axis of said cutting
blade, said cutting blade further including first and second
lateral cutting blades extending from opposite sides of said
leading cutting blade to opposite sides of said cutting blade,
said lateral cutting blades being obliquely oriented to said
leading cutting blade.

50. The instrument of claim 49, wherein one of said lateral
cutting blades is longer then the other of said lateral cutting
blades.

51. The instrument of claim 45, wherein said cutting blade
guide has a front portion and a back portion opposite said
front portion, said cutting blade guide further having a pair
of opposing sides adjoining said front portion and said back
portion, said blade channel being obliquely angled with
respect to said front and back portions, and said blade
channel being obliquely angled with respect to said oppos-
ing sides.

52. A medical instrument for preparation of a disc space
between adjacent vertebrae of a patient, comprising:

a cutting blade guide adapted to matingly engage a
window assembly that is engageable between the adja-
cent vertebrae, said guide having a blade channel
defined therein extending between and opening at
proximal and distal faces of said cutting blade guide,
said cutting blade guide further including a window
extending along said blade channel and between said
distal and proximal faces of said cutting guide, wherein
a guide surface of said blade channel is located between
said blade channel and said window; and

a cutting blade sized and shaped to be slidingly received

in said blade channel.

53. The instrument of claim 52, wherein one of said
cutting blade and said cutting blade guide includes a guide
channel adapted to receive a guiding rib on the other of said
cutting blade and said cutting blade guide to maintain
alignment of said cutting blade as said cutting blade is
moved along said blade channel.
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